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DEVICE FOR TESTING SYNCHRONOUS 
TRANSFER-MODE SWITCH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a testing device Which 

checks operations of a synchronous-transfer-mode sWitch 
provided in a sWitch board. 

2. Description of the Related Art 
FIG. 1 is an illustrative draWing shoWing a synchronous 

transfer-mode (STM) sWitch having 4 input links and 4 
output links as an example of an STM sWitch. 

As shoWn in the ?gure, the STM sWitch has 4 input links 
#0 through #3 and 4 output links #0 through #3. Each link 
has a time-division-multiplexing signal passing 
therethrough, each frame of Which is comprised of 1024 
time slots TSO through TS1023. At the beginning of each 
frame, a frame clock FCK exhibits a pulse as a frame 
synchroniZation signal. 

FIG. 2 is an illustrative draWing shoWing a con?guration 
of the STM sWitch of FIG. 1. 
As shoWn in the ?gure, a plurality of STM sWitches are 

provided, each corresponding to a respective one of the 
output links #0 through #3. Each of the STM sWitches 
receives all the input links #0 through #3 on the input side 
thereof. Each STM sWitch includes a time-sWitch memory 
and a control sWitch memory. The time-sWitch memory can 
store data as much as for 4096 time slots, Which corresponds 
to the number of time slots of all the input links #0 through 
#3. The control memory can store setting data as much as of 
1024 different types, Which corresponds to the capacity of 
the output link (i.e., 1024 time slots). The setting data stored 
in the control memory is supplied from a system-control unit 
(noW shoWn) situated on the call-control-system side. In the 
STM sWitch of FIG. 2, time sWitching is conducted by use 
of the time-sWitch memory and the control memory. This 
technology is Well Within the scope of ordinary skill in the 
art, and a description thereof Will be omitted. 
When there is a need to conduct a test With regard to 

operations of the STM sWitch, the STM sWitch may be 
con?gured in the manner as shoWn in FIG. 3. Namely, a test 
data sending block (TDSB) 2 is provided on the input link 
#0, and a test data receiving block (TDRB) 3 is provided on 
the output link #0. Further, a loop-back block 4 is provided 
for the purpose of feeding back a signal from the output link 
#3 to the input link #3. 

The test data sending block 2, responsive to an instruction 
from the system-control unit (not shoWn: comprised of 
softWare relating to a call-process system), stores test data in 
time slots of the input link #0, thereby supplying the test data 
to an STM sWitch 1. 

The test data receiving block 3 has a capacity to store all 
the data of all the time slots TSO through TS1023 supplied 
from the STM sWitch 1 to the output link #0. The system 
control unit can read data of any time slot stored in the test 
data receiving block 3. 

Further, the loop-back block 4 has a function to connect 
the output link #3 of the STM sWitch 1 to the input link #3. 

FIG. 4 is an illustrative draWing shoWing a phase relation 
betWeen an input link and an output link. As shoWn in FIG. 
4, generally, the input and output of the STM sWitch 1 have 
different phases. In this example, a time slot T50 of the input 
link has a phase difference of x1 relative to a time slot T50 
of the output link. The loop-back block 4 receives data of all 
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2 
the time slots of the output link #3, and supplies them to the 
input link #3 after absorbing all the phase differences. As 
schematically shoWn in the ?gure, a time slot T50. of the 
output link #3 is positioned on the feedback path such that 
it coincides With the same time slot T50. of the input link #3. 

FIG. 5 is an illustrative draWing for explaining a test of 
sWitching operations of the STM sWitch by using the test 
system of FIG. 3. The folloWing is the test sequence to be 
folloWed. 

1) The system-control unit instructs the test data sending 
block 2 to store a test data pattern A in a time slot T50. and 
supply it to the STM sWitch 1. 

2) The system-control unit instructs the STM sWitch 1 (to 
be exact, the control memory in the STM sWitch 1 corre 
sponding to the output link #3) that the time slot T50. of the 
input link #0 be supplied as the a time slot T56 of the output 
link #3 via sWitching operations. 

3) The system-control unit instructs the STM sWitch 1 (to 
be exact, the control memory in the STM sWitch 1 corre 
sponding to the output link #0) that a time slot T56 of the 
input link #3 be supplied as the a time slot TSP of the output 
link #0 via sWitching operations. 

4) Because of the process of 1), the test data sending block 
2 supplies the test data pattern Ato the STM sWitch 1 as the 
time slot T50. of the input link #. 

5) Because of the process of 2), the test data pattern A is 
output from the STM sWitch 1 as the time slot T56 of the 
output link #3. 

6) The test data pattern Ais then supplied to the loop-back 
block 4, and is thereafter input to the STM sWitch 1 as the 
time slot T56 of the input link #3. 

7) Because of the process of 3), the test data pattern A is 
output from the STM sWitch 1 as the time slot TSP of the 
output link #. 

8) The test data pattern A is then stored in the test data 
receiving block 3 of the output link #0 as the time slot TSl“. 

9) The system-control unit instructs the test data receiving 
block 3 to output the data of the time slot T51“. 

10) In response to this instruction, the test data receiving 
block 3 outputs the test data pattern A to the system-control 
unit. 

11) The system control unit compares the test data pattern 
A obtained at the step 10) With the test data pattern A used 
at the step 1). 

12) If there is a match at the step 11), the test is indicating 
perfectly normal operations. OtherWise, the test is indicating 
abnormal operations. 
The test of sWitching operations and the con?guration for 

the test as described above have the folloWing problems. 
a) As can be seen from the above description, the test of 

sWitching operations can check the connection betWeen the 
input link #0 to the output link #3 as Well as the connection 
betWeen the input link #3 and the output link #0. HoWever, 
no test can be conducted With respect to other connections 
betWeen the input links and the output links. 

b) In the related-art test system, each of the test data 
sending block 2 and the test data receiving block 3 takes up 
one link (the input link #0 and the output link #0, 
respectively, in the above example). Another link is used for 
the loop-back purpose (the input link #3 and the output link 
#3 in the above example). In this con?guration, only tWo 
links (the input links #1 and #2 and the output links #1 and 
#2) are remaining as available for practical use. That is, only 
half the total links are available. 


















